In this note, necessary and sufficient conditions are derived for the optimality of a sequencing rule for a class of stochastic sequential models. The optimal sequential rule generalizes the deterministic results, given in Refs. 1-2, for situations when some of the parameters of the problem are random variables. Two cases are given to demonstrate the usefulness of the results.
Introduction
In this note, the problem of sequencing objects in a stochastic sequencing model are studied. The stochastic sequencing model is a generalization of the deterministic sequencing model stated in Ref. 2. The stochastic model is obtained by allowing some of the input variables to be random. A notable example of the deterministic sequencing model is the multicharacteristic inspection model (Refs. 1, 3, 4) . In such a problem, components with several characteristics are supplied by vendors that have to be inspected. The characteristics have different defective rates and cost of inspection. The cost tThe author would like to acknowledge the support provided by King Fahd University of Petroleum and Minerals, Dhahran, Saudi Arabia, during his sabbatical leave. Also, the Industrial and Operations Engineering Department, University of Michigan, is acknowledged for hosting the author.
2Visiting Professor, Department of Industrial and Operations Engineering, University of Michigan, Ann Arbor, Michigan. depends on the type of test and equipment needs in carrying out the quality assurance. The probability of characteristic i being defective is Pi> 0, and its cost of inspection is Ci > 0. Inspectors commit two types of errors: Type I error 0~ ; and Type II error fli. Type I error is the probability of rejecting a nondefective characteristic, and Type II error is the probability of accepting a defective characteristic. The inspections of characteristics are independent, and inspection will be carried out until one characteristics is rejected or all characteristics pass the inspection. The component is rejected if one characteristic is observed defective. In the deterministic multicharacteristic inspection problem, all parameters such as characteristic defective rate or cost of inspection are assumed to be known and fixed constants. If this assumption is relaxed by allowing the cost of inspection and the defective rates to be random variables, the stochastic version of the multicharacteristic inspection problem is obtained. Next, the stochastic sequencing model is defined and the main result of this note is given.
Stochastic Sequencing Model
The stochastic sequencing problem can be stated as follows. There are n objects with no precedence relation associated with the objects. Each object i is associated with a positive random weight w; and a nonzero random variable Pi, both with finite expectations and independent. Also, a random cost function f~ : Ru,--,R+, where R u includes all ordered subsets of the n objects [for example, (1, 2, 3, 4) is different from (1, 2, 4, 3) ]. All random variables are assumed to be independent. The objective is to find an ordering ~r = (jl ,j2,... ,in) of the n objects to minimize the expected total cost, E[TC(Tr)]= ~ E [jS,(j, ,j2 ..... ji)].
(1)
i=l It is assumed that for each object i, 3~ is independent of specific ordering of the objects (jl ,j2 .... ,J;-0. Consider a partial sequence B of the objects and an object I, such that l(sB; the following relation is assumed for each function f~, i= 1, 2,..., n: 
where H is a random set function defined on all subsets of the n objects with a positive expectation and H(~b) = 1. Note that the set function H does not depend on any specific objects ordering and has finite expectation.
